.
During egg-forming (L0) days, the SCF treatment induced significant increases (table 2) in feed intake (121 vs 110 g/d) and in corrected metabolized energy (377 vs 342 Kcal/d). Neither the cME value nor N, P or Ca retention was significantly modified. During the non-egg-forming (L) days, the SCF treatment (table 4) considerably decreased Ca source intake (3.8 vs 11.8 g/d), resulting in a negative Ca balance and an increase in the cME value of the ingested feed mixture (2988 vs 2685 Kcal/kgl. However, the difference was not significant (3087 vs 2984) when Ca intake was corrected. When all the types of days were pooled (L + 0 + LO), the recorded effects of SCF were about the same as during the LO days.
In a second trial, the amounts of feed offered were limited to 120 g/d/hen in control group 1 and to 108 g in group 2 (plus 12 g/d/hen of seashellsl. During LO days (table 3) , only Ca retention increased (55 vs 48 p. 100) due to SCF, while the same response as in the first trial was recorded for ME and Ca metabolism during L days (table 4) .
The results are first discussed from a methodological point of view to underline the importance of the laying rate controlling L and LO-day ratios during balance studies in laying hens. Then it is concluded that SCF might only be applied with a limited feeding program in order to avoid over-consumption of feed. When this is carried out, the relative calcium retention increases during LO days but the cME value of the diet and nitrogen retention does not. SCF tends to increase egg-shell quality but is probably unfavourable to calcium stores when the L days are numerous. It is concluded that it is probably better to leave 1 p. 100 of Ca as ground limestone than to use totally separate Ca feeding.
Introduction.
Many studies have shown (see review by Mongin and Sauveur, 1979) that when a laying hen is given a choice between a calcium source and the rest of its ration, the bird does not consume a diet of constant composition over a period of time, ie the proportion of calcium ingested is related to the presence or absence of ovulation, the hour of the day and to shell secretion itself. Separate calcium feeding (SCF) is thus a method which permits the hen to adjust calcium intake to its needs, but it is not known whether digestibility and the retention of different nutrients in the ration are affected. Charles (1972) and Kuhl et al. (1977) have reported that dietary efficiency (the number of g of feed needed to produce 1 g of egg) could be improved by SCF but, to our knowledge, no other authors from Moran et al. (1970) to Sauveur (1981) found this to be true.
We know that the metabolizable energy (ME) of dietary lipid is decreased by the dietary calcium content (Sibbald et al., 1961 ; Sibbald and Price, 1977) ; in the laying hen Tortuero and Centeno (1973) (Leclercq et al., 1975) .
To answer these questions and to redress the lack of information in the studies mentioned above, we carried out two trials to determine if : 1 ) SCF with ad libitum feeding would increase energy intake and retention of nutrients and -2) if SCF would permit better metabolic utilization of the diet when the intake was limited and constant.
Material and methods. (1974) that no food is eaten during the night under the light/dark cycle we used, the recorded intakes were assumed to be totally representative of the previous day. The faeces of each hen were also collected every morning and subtracted from the intake of the previous day in order to calculate the daily balances, assuming that 10 h were enough to obtain quasi-total clearance of the intestine. The faeces collected after the last day of fasting were pooled with those of the day before when calculating the total balances. The eggs were collected from day 1 of refeeding to the last day of the fast ( fig. 1 While the Ca source intake was the same in both groups of hens, the intake of the remaining ration, as well as dry matter excretion, were significantly increased by SCF ( + 11.0 and + 3.2 g/d/hen, respectively). In both groups this excretion represented 28 p. 100 of the ingested dry matter. Seashell intake with SCF (11.9 g) showed that the daily amount furnished (14 g) probably corresponded to ad libitum feeding.
The observed differences for energy and nitrogen balances between the two groups were similar to those reported for feed intake, that is ingested and excreted energy was highest in group 2. The difference between the ingested and excreted energy was also higher with SCF, but the value of the corrected ME of the diet, calculated from these data (cME,), did not differ significantly between the two groups during LO days. Taking ingested calcium into account when calculating obviously lowered the ME of the mixture considerably (cME 2 ) but did not change the previous conclusion. The The aim of the present nutritional balance studies was to determine whether the apparent digestibility of the main nutrients -energy, nitrogen, calcium and phosphorus -was affected in hens offered dietary calcium solely in the form of seashells separately from the rest of the ration.
A remark concerning the methodology used to obtain the balances is in order because the interpretation of the results presents problems particular to laying hens due to the occurrence of clutches. As mentioned above, L, 0 and LO days are distinguished according to whether there is oviposition, ovulation only, or both. During L days there is no egg-white secretion and very little shell secretion (only for several hours in the morning) ; it is thus assumed that the retention of some nutrients is modified on these days.
The two days of fast, one at the beginning and one at the end of the balance period, also lead to daily variations in retention which usually cancel one another (fig. 1) ; the highly positive balance of the first day of refeeding is supposedly compensated by the lower balance of the last day, including the faeces collected during the last fast. One difficulty in our study was that these two particular days might have corresponded to other particular days in the clutch and not necessarily to the LO days which are the most representative. Unless a study is carried out over long balance periods (which is materially impossible), there is no simple way to completely circumvent this difficulty.
We resolved this problem only partly by 1) first using only the LO days and eliminating the first or last balance days and then 2) by considering all the days recorded, except the first and last days of balance which were special due to their place in the clutch. With this method, our results on the ingested amounts entirely confirm those already obtained by some authors as Taylor (1970) , Mongin and Sauveur (1974) , Sauveur and Mongin (1974) and Karunajeeva (1978) who reported that the intake of the basal diet (without Ca), if it was not limited, was always higher with SCF than in the controls. The total intake of the basal diet plus the Ca source was also higher with SCF, although overall Ca intake was lower with SCF due to the fact that this intake was almost zero on L days. These inter-group variations disappeared almost entirely when the intake was slightly limited. Mongin, 1975 
